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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
05/21/2007 has been entered. 

Response to Arguments 

Applicant's arguments filed 05/21/2007 have been fully considered but they are 
not persuasive. 

From the Final office action: 

With respect to the independent claims in the current application: 

To summarize, the applicant has stated that the Tsai reference does not disclose 

adjusting the bias/modulation mode because the IL and IH currents are fixed. 

The examiner agrees with the applicant that the IL and IH cunrents appear to be 

fixed. The examiner does not agree that the current claim limitations are not met by the 

Tsai reference. 

Please refer to the following passage of Tsai when reading the subsequent 
remarks (coL4 lines 25-58). 

Tsai discloses converting the digital voltage sequence into a first current signal 
having bias and modulation modes. These modes are the currents output from Q312 
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(IH1) and Q322 (IL1). Next the Tsai reference discloses that each of these currents is 
input to comparison circuits #310/320. These comparison circuits then mal<e the output 
currents IIH1/IL1 equal to the predetermined IH/IL The act of making the IH1/IL1 
currents equal the IH/IL currents is believed to read on the claimed "adjusting" 
limitations. Thus, if the bias/niodulation modes are "adjusted" by the comparison 
circuits, the modes must be "adjustable". The examiner admits that this adjustment is 
only to the predetermined value, perhaps different from the applicant's instant invention, 
but that the current values are still being adjusted. Therefor, it is believed that the 
rejections to the claims would be found proper to one of ordinary skill in the art. 

The Examiner admits that the final bias and modulation signal is taught to be a 
fixed value, but, as outlined above, the bias and modulation modes are adjusted to the 
fixed values and are therefor found to read on the "adjustable" limitations. 

As per the presence of two different current outputs being present (IH1/IL1) while 
the claims state "a first current signal", the Examiner is taking this limitation to be met by 
the lout current in fig.3A, This current is the product of the overall driving system, is 
derived from IH1/IL1 (col.4 lines 60-63), and is responsible for driving the laser device. 

With respect to claims 9 and 16, the Examiner is rewriting the claim rejections in 
hopes of clarifying the language being taught by Tsai. 
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With respect to claims 10, and 17. the applicant has stated Tsai does not 
explicitly disclose that Q508 reduces an overshoot of the first current signal. 

Upon further consideration of Tsai. the Examiner agrees with the Applicant that it 
is not clear that the claim limitations are met. Although the system components may be 
present, the function of reducing the overshoot is not stated by Tsai, and is not known to 
be an inherent function of the circuit configuration of Tsai. The previous rejections of 
claims 10 and 17 are withdrawn. 

The current office action is being made non-final in an attempt to clarify the Tsai 
reference. 

Claim Objections 
Claim 17 is objected to because of the following informalities: 
Claim 17 is unclear as written, and is believed to more properly be written in a 
similar fashion to claim 10. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b). by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
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applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-2. 4-5, 7, 9, 14, 16, and 19-20 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Tsai (US 6735228). 

With respect to claim 1, Tsai discloses a method comprising: generating a digital 
voltage sequence (col.4 lines 16-17), converting the digital voltage sequence to a first 
current signal (fig.3A lout) having an adjustable bias mode and modulation mode (via 
fig. 3a #300, adjusted to control inputs), adjusting the bias mode of said first current 
signal through one or more bias control input (fig. 3a #320, adjusts bias current to match 
control input #324), driving a first laser (fig. 3a #LD302) using said first current signal to 
generate a first optical signal transmission. 

With respect to claim 2, Tsai discloses adjusting the modulation mode of said first 
current signal through one or more modulation control input (fig. 3a #310, adjusts bias 
and mod currents to match control input #314). 

With respect to claim 4, Tsai discloses a method comprising: generating a digital 
voltage sequence (col.4 lines 16-17), converting the digital voltage sequence to a first 
current signal (fig. 3a lout) having an adjustable bias mode and modulation mode (via 
fig. 3a #300, adjusted to control inputs), adjusting the modulation mode of said first 
current signal through one or more modulation control input (fig. 3a #310, adjusts bias 
and mod currents to match control input #314), driving a first laser (fig. 3a #LD302) using 
said first current signal to generate a first optical signal transmission. 
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With respect to claim 5, Tsai discloses adjusting the modulation mode of said first 
current signal through one or more modulation control input (fig. 3a #320, adjusts bias 
current to match control input #324). 

With respect to claim 7, Tsai discloses an optical device driver comprising: a 
buffered level shifter circuit to shift an input voltage to a first voltage level or to a second 
voltage level (fig. 3a #308, high input voltage shifted to VH1, low input voltage shifted to 
VL1, col.4 lines 40-44), a modulation circuit (fig. 3a #306) to generate a first current 
signal of modulation mode responsive to the input voltage of the first voltage level (mod 
and bias current signal generated in #310 responsive to first voltage level VH1, fig. 3a) 
and to generate the first current signal of a bias mode responsive to the input voltage of 
the second voltage level (bias current signal generated in #320 responsive to second 
voltage level VL1 , fig.3a), a bias control circuit to adjust the bias mode of said first 
current signal through one or more bias control inputs (fig. 3a #320 adjusts bias current 
to match control input #324), and a modulation control circuit to adjust the modulation 
mode of said first current signal through one or more modulation control inputs (fig. 3a 
#310 adjusts bias and mod currents to match control input #314). 

With respect to claim 9, Tsai discloses the modulation circuit to comprise: a 
pMOSFET (fig.4 above IL1 label in #430), a first nMOSFET (fig.4 below Vcc label in 
#420) and a second nMOSFET (Q507), the modulation circuit to cause the first current 
signal of the modulation mode to flow from a laser power source (Vcc in #420, "current 
signal", need not be an actual current source) through the first nMOSFET and second 
nMOSFET responsive to the input of the laser driver being shifted to the first voltage 
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level (fig. 3a in response to first voltage VH1 the first and second nMOSFETs become 
conductive to the bias current source), and to cause the current signal of the bias mode 
to flow from the laser power source (Vcc in #430) through the bias control (fig.4 #430) 
when another current flows from a second power source (current source #12, above 
gnd label and #424) through the pMOSFET (Q508 becomes conductive due to the bias 
applied and the current source would bias the pMOSFET) responsive to the input of the 
laser driver being shifted to the second voltage level (fig. 3a in response to first voltage 
VL1). 

With respect to claim 14, Tsai discloses an optical device driver comprising: a 
digital electronic interface to transmit a digital voltage input sequence (inherent in order 
for the sequence to be present), a buffered level shifter circuit to shift an input voltage to 
a first voltage level or to a second voltage level (fig. 3a #308, high input voltage shifted 
to VH1 , low input voltage shifted to VL1 , col.4 lines 40-44), a modulation circuit (fig. 3a 
#306) to generate a first current signal of modulation mode responsive to the input 
voltage of the first voltage level (mod and bias current signal generated in #310 
responsive to first voltage level VH1 , fig. 3a) and to generate the first current signal of a 
bias mode responsive to the input voltage of the second voltage level (bias current 
signal generated in #320 responsive to second voltage level VL1, fig. 3a), a bias control 
circuit to adjust the bias mode of said first current signal through one or more bias 
control inputs (fig.3a #320 adjusts bias current to match control input #324), and a 
modulation control circuit to adjust the modulation mode of said first current signal 
through one or more modulation control inputs (fig. 3a #310 adjusts bias and mod 
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currents to match control input #314), a laser to generate an optical signal responsive to 
the first current signal (fig.3a #LD302). 

With respect to claim 16, Tsai discloses the modulation circuit to comprise: a 
pMOSFET (fig.4 above IL1 label in #430), a first nMOSFET (fig.4 below Vcc label in 
#420) and a second nMOSFET (Q507), the modulation circuit to cause the first current 
signal of the modulation mode to flow from a laser power source (Vcc in #420, "current 
signal", need not be an actual current source) through the first nMOSFET and second 
nMOSFET responsive to the input of the laser driver being shifted to the first voltage 
level (fig. 3a in response to first voltage VH1 the first and second nMOSFETs become 
conductive to the bias current source), and to cause the current signal of the bias mode 
to flow from the laser power source (Vcc in #430) through the bias control (fig.4 #430) 
when another current flows from a second power source (current source #12, above 
gnd label and #424) through the pMOSFET (Q508 becomes conductive due to the bias 
applied and the current source would bias the pMOSFET) responsive to the input of the 
laser driver being shifted to the second voltage level (fig.3a in response to first voltage 
VL1). 

With respect to claims 19-20, Tsai discloses adjusting the modulation, and bias, 
modes of the current signal is accomplished by setting one or more inputs of the 
modulation, and bias, control (modulation and bias currents adjusted via setting of the 
control inputs #314, and #324 in fig.3a). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 3, and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsai in view of Feldman et al. (US 5978393). 

With respect to claims 3, and 6, Tsai teaches the method of operating the laser 
driver as outlined in the rejection of claims 1 and 4 above, including use of a digital 
voltage input, and the adjustment of the input signal into a bias and modulation current 
modes. Tsai does not teach the input signal to be based on a digital clock signal, or the 
clock signal to be converted to a current to drive an additional laser diode. Feldman 
teaches a laser diode driver that uses a digital clock sequence converted to a current to 
drive a diode (fig.4. note digital to analog converter on clock input to circuit). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
combine the method of Tsai with an additional diode laser to increase transmission 
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capabilities of the system (well known in the art that multiple diodes can be used to 
provide multiple data outputs), and drive the laser with the converted clock signal of 
Feldman in order to reduce the amount of noise introduced into the power supply by use 
of the modulation current (Feldman, cols.9-10 lines 66-6). 

Claims 12-13, and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tsai in view of Bozso et al. (US 2004/0101007). 

With respect to claim 12, Tsai teaches the laser driver outlined in the rejection to 
claim 7, but does not teach the use of CMOS circuits. Bozso teaches a VCSEL driver 
which uses a CMOS circuit (abs.). It would have been obvious to one of ordinary skill in 
the art at the time of the invention to combine the laser driver of Tsai with the CMOS 
circuit of Bozso in order to reduce power consumption when the logic gates are not 
being switched. 

With respect to claims 13, and 18, Tsai teaches the laser driver outlined in the 
rejection to claims 7 and 14, but does not teach the laser diode to be a VCSEL. Bozso 
teaches a laser driver which uses a VCSEL. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine the laser driver of Tsai 
with the VCSEL of Bozso in order to take advantage of the VCSEL's high coupling 
efficiency with optical fibers. 



I 
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Allowable Subject Matter 

Claims 8,10-1 1, 15, 17, and 21 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent fonn including all 
of the limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Claims 8 and 15 are- believed to be allowable as a laser driver with a buffered 
level shifter tunable through k+1 control signals to shift a voltage at a controlled rate 
with adjustable impedance responsive to a transition of a digital voltage sequence was 
not found to be taught in the prior art. 

Claims 1 1 and 21 are believed to be allowable as a laser driver with a plurality of 
capacitors, coupled with a bias control, functioning to reduce a series resistance 
compared with a termination resistance was not found to be taught in the prior art. 

Claims 10 and 17 are believed to be allowable, as the claimed third nMOSFET 
was not found in the prior art to be used to reduce overshoot of the first claimed current 
signal. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
Supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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